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PURPOSE: To allow a hole, having an axis intersecting the longitudinal direction of 
an electrode, to be machined in machined material by providing a hollow connecting 
part having a curved axis substantially made a tangent, between both guide parts, 
and providing a bar electrode movably in the longitudinal direction through the 
guide parts and the. connecting part. 



CONSTITUTION: When a head is lowered at the specified feed speed, bar electrodes 
are smoothly guided from the vertical state with the axes thereof placed m the 
feed direction by guide parts 21, connecting parts 14 and guide parts 22 so as to 
coincide with the axial direction of machined holes 23 to be machined in machined 
material 2. Accordingly, plural specified machined holes 23 are simultaneously 
machined by electric discharge in the machined material 2. After the end of 
machining, the bar electrodes 7 are moved up, and a table is moved per specified 
pitch in the orthogonal direction, for instance, through a control device to 
machine a following row of machined holes 23. 
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CLAIMS 
[Claim(s)] 

[Claim 1] In the electrical discharge machine which processes into a work material the hole 
which has the axis which intersects the longitudinal direction of a rod-like electrode which has 
flexibility Between the electrode head which held the back end of the rod-like electrode, and 
was formed in the longitudinal direction of a rod-like electrode movable, and the table which 
lays a work material An approach part electrode holder and a guide part electrode holder are 
formed and prepared in one through a predetermined gap. While penetrating and preparing the 
hollow state guide part which has an axis respectively in the direction of an axis of the 
processing hole of a work material at an approach part electrode holder at the migration 
direction of a rod-like electrode, and a guide part electrode holder The electrical discharge 
machine characterized by having prepared the hollow state connection part which has the axis 
of the shape of a curve which makes said axis a tangent substantially among said both guide 
parts, and constituting a rod-like electrode movable in a longitudinal direction through said 
guide part and a connection part. 

[Claim 2] The electrical discharge machine according to claim 1 characterized by forming an 
approach part electrode holder and a guide part electrode holder, and a table in the migration 
direction of a rod-like electrode, and the direction which intersects perpendicularly possible 
[ relative displacement ]. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electrical discharge machine into which a 
work material is processed by electric discharge between an electrode and a work material, 
and relates to a suitable electrical discharge machine to process especially into a work 
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material the hole which has the axis which intersects the longitudinal direction of a rod-like 

electrode. 

[0002] 

[Description of the Prior Art] Since it is processible into the same outline as the section of a tool 
electrode depending on cutting from the former while processing of high hardness material 
with difficult processing is possible for electrical discharge machining, it is used for processing 
of various kinds of variant holes, and there is the strong point in which highly precise 
processing can be performed. 

[0003] Drawing 6 is the important section composition explanatory view showing the example 
of the conventional electrical discharge machine. In drawing 6 , 51 is a bed, sets up a support 
52 in the edge part of this bed 51 , and constitutes the electrode holder 55 which was made to 
infix in the upper limit part of a support 52 and which sent and held the electrode 54 possible 
[ up-and-down directional movement ] according to a mechanism 53. On a bed 51, the work 
tank 57 which accommodates working liquid 56 is formed, and the work material 58 is laid in a 
work tank 57. And a hole, a crevice, and other processings can be performed to the work 
material 58 by connecting an electrode 54 and the work material 58 to a processing power 
supply (not shown) respectively, dropping an electrode 54 according to the sending 
mechanism 53, and generating electric discharge between an electrode 54 and the work 
material 58 in working liquid 56. 
[0004] 

[Problem to be solved by the invention] Although hole processing of 1mm or less in diameter a 
minute diameter is also possible, it is necessary to coincide the axis of a hole, and the feed 
direction of an electrode 54 in this case by use of the above electrical discharge machining, for 
example. Therefore, it is impossible to perform simultaneously two or more hole processings 
which have the axis which crosses at an angle different, respectively from the feed direction of 
an electrode 54. 

[0005] Drawing 7 is the transverse cross section showing the example of the blade for gas 
turbines. Since a blade 61 is put to high temperature gas in the outside surface in drawing 7 , 
while being manufactured by **********_p roo f, a cave 62 is established in an inside, a cave 62 
and the cooling hole 63 open for free passage are formed further, and he blows off 
compressed air from a cave 62, and is trying to form an air film in the surface of a blade 61 . 
[0006] Since an axis is in not a uniform direction but the crossing state, respectively, two or 
more above cooling holes 63 need to coincide the axis of the cooling hole 63 with the feed 
direction of an electrode 54 (refer to drawing 6 ) by plan substitute each time, when processing 
these cooling holes 63. Since 40-80 cooling holes 63 are formed in one blade 61, In this case, 
a plan substitute is required, processing operation took great time and a great man day every 
20 minutes, naturally the automatic operative method is not only impossible, but, processing 
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efficiency was reduced, and there was a problem of skyrocketing process cost. 
[0007] Next, drawing 8 is the explanatory view showing the neighborhood of the cooling hole 
63 in drawing 7 , and shows the direction **** [ in / (a) can be set to an enlarged section and / 
in (b) / (a) ] of A. In drawing 8 , 64 is a crevice and is prepared in the surface of a blade 61 in 
the direction of the lower stream of the gas stream of the cooling hole 63. setting, after 
processing the cooling hole 63 in processing such a crevice 64 - other electrical discharge 
machines - not processing it - it does not obtain but there is a problem that floor to floor time 
and a processing man day increase further. 

[0008] This invention solves the problem which exists in the above-mentioned conventional 
technology, and aims at offering a suitable electrical discharge machine processing into a work 
material the hole which has the axis which intersects the longitudinal direction of an electrode. 
[0009] 

[Means for solving problem] In order to attain the above-mentioned purpose, it sets to this 
invention. In the electrical discharge machine which processes into a work material the hole 
which has the axis which intersects the longitudinal direction of a rod-like electrode which has 
flexibility Between the electrode head which held the back end of the rod-like electrode, and 
was formed in the longitudinal direction of a rod-like electrode movable, and the table which 
lays a work material An approach part electrode holder and a guide part electrode holder are 
formed and prepared in one through a predetermined gap. While penetrating and preparing the 
hollow state guide part which has an axis respectively in the direction of an axis of the 
processing hole of a work material at an approach part electrode holder at the migration 
direction of a rod-like electrode, and a guide part electrode holder The hollow state connection 
part which has the axis of the shape of a curve which makes said axis a tangent substantially 
was prepared among said both guide parts, and the technical means of constituting a rod-like 
electrode movable in a longitudinal direction through said guide part and a connection part 
were adopted. 

[0010] In this invention, an approach part electrode holder and a guide part electrode holder, 
and a table can be formed in the migration direction of a rod-like electrode, and the direction 
which intersects perpendicularly possible [ relative displacement ]. 
[0011] 

[Function] By the above-mentioned composition, by moving a rod-like electrode to a 
longitudinal direction, the tip of this rod-like electrode is guided in the direction of an axis of the 
hole which should be processed into a work material, and the electrical discharge machining of 
the predetermined hole can be carried out. moreover, the thing for which a work material is 
moved in the direction which intersects perpendicularly with the migration direction of a rod-like 
electrode for example, by NC control - said hole - processing - succeedingly - or a hole - 
the processing can carry out independently the electrical discharge machining of the 
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predetermined-shaped crevice. 
[0012] 

[Working example] Drawing 1 is the important section composition explanatory view showing 
the example of this invention, it being laid on the bed (not illustrating but referring to the sign 
51 in drawing 6 ) which 1 is a table in drawing 1 and constitutes an electrical discharge 
machine, for example, setting in the level surface - the XY direction - control - it forms 
movable. On this table 1 , the susceptor 4 which supports the installation stand 3 and the 
approach part electrode holder formed so that it might mention later which lays the work 
material 2, and a guide part electrode holder is formed, for example through another bolt and 
conclusion means. 

[0013] Next, 5 is a head and a proper sending mechanism (not shown) constitutes it possible 
[ up-and-down directional movement ]. 6 is an electrode head, is prepared under the head 5 
and holds the back end (upper limit) of two or more rod-like electrodes 7. In addition, it may 
form tubular and the rod-like electrode 7 may circulate working liquid in the rod-like hollow 
electrode 7 from the working liquid feed zone prepared in the electrode head 6, and you may 
constitute so that working liquid may be made to blow off from the tip (lower limit) of the rod- 
like electrode 7. 

[0014] The linear bearing 12 prepared in the bracket 11 which 8 is an approach part electrode 
holder, and 9 is a guide part electrode holder, and connected with one through the connection 
member 10, for example, adhered to the end of the approach part electrode holder 8, and this 
bracket is minded. It constitutes possible [ the guide 13 prepared in the lower part of the head 
5, and the up-and-down direction relative displacement ]. 14 is formed in the shape of a hollow 
pipe, it is a connection part, it is prepared between the approach part electrode holder 8 and 
the guide part electrode holder 9, and it is formed so that the rod-like electrode 7 can move the 
inside of the connection part 14 to a longitudinal direction. 

[0015] 15 is a subtable and forms, for example in the XY direction possible [ relative 
displacement ] with the susceptor 4 which supported the bracket 1 1 and was prepared on the 
table 1 . It is a cross-sectional expansion explanatory view in part, and drawing 2 shows the 
same portion with the same reference mark as drawing 1 which shows the approach part 
electrode holder 8 shown in drawing 1 , the guide part electrode holders 9, and those 
neighborhood. In drawing 2 , 21 is a guide part, and it is formed in hollow state so that it may 
have an axis in the migration direction of the rod-like electrode 7 at the approach part electrode 
holder 8. It is a guide part, and 22 is formed in the shape of a hollow pipe, it makes the guide 
part electrode holder 9 agree with the direction of an axis of the processing hole 23 which 
should be established in the work material 2, and is prepared in it. 
[0016] the connection part 14 - above - hollow - un-**** [ an axis / the axis is formed said 
guide part 21 , the circle which makes the axis of 22 a tangent, or in the shape of a curve, and / 
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the rod-like electrode 7 ] although formed tubular - without bending and the power of a 
direction acting, it forms so that the axis of the rod-like electrode 7 may be changed smoothly. 
In addition, although it is desirable to form the guide part 21 and in the shape of [ which make 
the axis of 22 a tangent ] a curve as for the axis of the connection part 14, even if both the 
above-mentioned axes are not completely in agreement, guidance of the rod-like electrode 7 
should just be performed smoothly. 

[0017] Therefore, the guide part 21 and the axis of 22 should just form a tangent substantially 
to the axis of the shape of a curve of the connection part 14. In addition, as for the bore of the 
guide part 22, it is desirable to form in 0.02-0.05mm size from the outer diameter (for example, 
1mm) of the rod-like electrode 7, and to form the bore of the guide part 21 and the connection 
part 14 in 0.1 -0.1 5mm size from the outer diameter of the rod-like electrode 7. Moreover, the 
guide part 21 and the connection part 14 may be formed separately, and you may form so that 
it may be made open for free passage in the approach part electrode holder 8. 
[0018] A head 5 is dropped with predetermined feeding speed, supplying [ as shown in 
drawing 1 , carry out positioning immobilization of the work material 2 on the installation stand 
3, and ] working liquid between a rod-like electrode 7 and the rod-like work material 2 by the 
above-mentioned composition, (or where the work material 2 is immersed into working liquid). 
Then, as shown in drawing 2 , the rod-like electrode 7 is smoothly guided so that it may agree 
from the perpendicular state where those axes are feed directions, in the direction of an axis of 
the processing hole 23 which should be processed into the work material 2 by the guide part 
21, the connection part 14, and the guide part 22. Therefore, the electrical discharge 
machining of two or more predetermined processing holes 23 can be simultaneously carried 
out to the work material 2. 

[0019] The rod-like electrode 7 is raised after the above-mentioned termination of processing, 
predetermined addressing[ to a pitch ]-moves a table 1 in the direction which intersects 
perpendicularly with space in drawing 1 and drawing 2 through a control unit (not shown), and 
the processing hole 23 of the following sequence is processed. [ in this case, the susceptor 4 
fixed on the table 1 and the bracket 1 1 which supports the approach part electrode holder 8 
and the guide part electrode holder 9 ] Since it has formed in the migration direction of the rod- 
like electrode 7, and the direction which intersects perpendicularly possible [ relative 
displacement ] through the subtable 15, relative displacement between above rod-like 
electrodes 7 and work materials 2 can be performed smoothly convenient. 
[0020] in addition, to secure space on the installation stand 3 in the case of exchange of the 
rod-like electrode 7 or attachment removal of the work material 2 [ a bearing 12 and a guide 
13 ], for example where the relative displacement of the up-and-down direction is restrained by 
the bolt and other means although a bracket 11, the approach part electrode holder 8, and the 
guide part electrode holder 9 may be removed The migration to the upper part of a head 5 may 
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constitute so that a bracket 1 1 , the approach part electrode holder 8, and the guide part 
electrode holder 9 may be raised with a guide 13. 

[0021] Drawing 3 is the important section expanded sectional view showing the electrical 
discharge machining mode in other examples of this invention, and the same reference mark 
as said drawing 2 shows the same portion. In drawing 3 , 24 is a crevice, and corresponds with 
the crevice 64 shown in said drawing 8 , and it is prepared in the direction of the lower stream 
of the gas stream of the processing hole 23 (right) on the surface of the blade which is the 
work material 2. 

[0022] As a chain line shows first, in drawing 3 [ with migration to the longitudinal direction of 
the rod-like electrode 7 ] The crevice 24 of predetermined form is processible by carrying out 
electrical discharge machining, the processing hole 23 raising the rod-like electrode 7 a little 
after electrical discharge machining to the work material 2, for example, making rectangular 
cross 3 axial direction (the XYZ direction) carry out relative displacement of the work material 2 
and the rod-like electrode 7 by NC control. Drawing 4 is the top view showing the crevice 24 in 
drawing 3 , and a crevice 24 is formed by carrying out relative displacement of the rod-like 
electrode 7 to the work material 2 as mentioned above, as are shown in drawing 4 and two or 
more circles show. 

[0023] Drawing 5 is the important section composition explanatory view showing the example 
of further others of this invention, and the same reference mark as said drawing 1 shows the 
same portion. In drawing 5 , 31 is a main part and is an immovable composition member 
equivalent to the support 52 or the sending mechanism 53 in said drawing 6 . Next, 32 is a 
guide rod, and while a lower limit part is connected with the approach part electrode holder 8 
through the terminal area material 33, an upper limit part engages with the guide 34 prepared 
in the main part 31 possible [ up-and-down motion ]. 

[0024] 35 is feed motion, and while the warm vehicle 37 and pinion 38 adhere to the feed shaft 
36 established pivotable in the main part 31, pinion 38 engages with the rack 39 prepared in 
the guide rod 32, and the warm vehicle 37 is constituted so that it may engage with a worm 40. 
Therefore, by making it rotate by the handle which carried out the illustration abbreviation of 
warm 40, the guide rod 32 can be moved up and down with pinion 38 and a rack 39. That is, 
while moving the approach part electrode holder 8 and the guide part electrode holder 9 up 
and down, the Ryobe material can be held in arbitrary positions. 

[0025] While being able to process it by the above-mentioned composition like the case of the 
example shown in said drawing 1 by holding the approach part electrode holder 8 and the 
guide part electrode holder 9 in a predetermined position The approach part electrode holder 8 
and the guide part electrode holder 9 can be moved up through the guide rod 32 in the case of 
exchange of the rod-like electrode 7 or attachment removal of the work material 2 (doing 
simultaneously with a rise of the rod-like electrode 7 by a head 5), and space can be secured 
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above the installation stand 3. 

[0026] the hole which has the axis which can naturally apply also about hole processing of 
other work materials, and intersects the longitudinal direction of a rod-like electrode without 
being limited to this in this example although hole processing of the blade for gas turbines was 
described as a work material - it is widely applicable to processing. Moreover, the approach 
part electrode holder and guide part electrode holder which are guided so that the migration 
direction of a rod-like electrode may be made to agree with the axis of a processing hole can 
also be formed possible [ secession proximity ] to a work material, for example through a fluid 
pressure cylinder and other driving means. Furthermore, by selecting the cross sectional 
shape of a rod-like electrode suitably, a cross section can also carry out the electrical 
discharge machining of the hole except circular. 
[0027] 

[Effect of the Invention] Since this inventions are composition like description, and an operation 
above, they can do the following effect so. 

[0028] (1) Two or more hole processings which have the axis which crosses at an angle 
different, respectively from the feed direction of a rod-like electrode can be performed 
simultaneously. 

(2) also including an automatic operative method, since one plan can perform two or more hole 
processings - a hole -- processing operation can be performed in high efficiency and process 
cost can be reduced sharply. 

[0029] (3) [ when processing the crevice which continued around the hole ] - a hole - 
processing - succeedingly - or plurality is processible independently one by one. 



[Translation done.] 
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